Bromocriptine activates NQO1 via Nrf2-PI3K/Akt signaling: novel cytoprotective mechanism against oxidative damage.
Parkinson's disease (PD) is a neurodegenerative disorder associated with selective loss of dopaminergic neurons in the substantia nigra. Because oxidative stress caused by dopamine oxidation to dopamine quinone is suggested as a major factor contributing to the pathogenesis of PD, the induction of the enzyme that catalyzes the reduction of quinones, NAD(P)H quinone oxidoreductase1 (NQO1), could be a desirable therapeutic strategy to protect cells from oxidative damage. The dopamine agonist bromocriptine is used clinically for PD therapy. In addition to ameliorating the motor deficit via dopamine D2 receptor activation, bromocriptine also has neuroprotective and antioxidative activity. In the present study, we show that bromocriptine upregulates the expression and activity of NQO1, attenuates the increase in the protein-bound quinone in H(2)O(2)-treated PC12 cells, and protects PC12 cells against oxidative damage. Bromocriptine increases the expression and nuclear translocation of a basic leucine zipper transcription factor, nuclear factor-E2-related factor-2 (Nrf2), which is known to be involved in the regulation of numerous antioxidant enzymes via the antioxidant response element. The Nrf2-related cytoprotective and antioxidative effects of bromocriptine are PI3K/Akt pathway-dependent, and are independent of dopamine receptor activation. The cytoprotective effect of bromocriptine in PC12 cells is not affected by the presence of dopamine D2 antagonist, and the bromocriptine-induced Nrf2-ARE activation and cytoprotection against oxidative stress are observed in both dopamine D2 receptor-expressing A7-D2 and non-expressing A7 cells. Taken together, we investigate the novel cytoprotective effect of bromocriptine involving PI3K- and Nrf2-mediated upregulation of the antioxidant enzyme NQO1.